Genomic organization of the human c-kit gene: evolution of the receptor tyrosine kinase subclass III.
The c-kit proto-oncogene encodes a transmembrane tyrosine kinase receptor. It belongs to receptor tyrosine kinase subclass III, which also includes the colony-stimulating factor I receptor (c-fms), platelet-derived growth factor receptors A and B (PDGFRA and PDGFRB), as well as FLT1 and FLT3/FLK2. c-kit and PDGFRA, c-fms and PDGFRB, FLT1 and FLT3/FLK2 are grouped by pair in three clusters in man on chromosome 4 band q11-q13, chromosome 5 band q31-q33 and chromosome 13 band q12 respectively. Here, we report the genomic organization of the human c-kit gene, which is composed of 21 small coding exons, distributed over 80 kb. Comparison of the c-kit and c-fms oncogenes shows that they share identified exon/intron boundaries in their two kinase domains, as well as a similar exon/intron organization in the extracytoplasmic domain. Comparison with the kinase domains of tyrosine kinase genes not belonging to subclass III suggests that the exon/intron organization of c-kit and c-fms is a characteristic feature of subclass III. The genomic similarities between c-kit and c-fms, in conjunction with the location in pairs on different chromosomes of the subclass III genes, has led us to hypothesize that cis and trans duplications gave rise to this group of genes.